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irt? agar ?! I ft argali from foa w 

safe srm 5t ^r 1 1 tfeat n aifrttrc *0 n? Isifi? >sr I 
fart art rfor at n ifiiTT^T frtr M an: at asrror 3 
gar «r saar 1 1 tr.5 an? a ^sat awsaran 33 a §3 wr 
art 1 1 (q^sft ast ant 3 tfrt % armnt % Pm 3 arc 
ifg art ar grt t aft rt srcaat ara^a s'lai t apt aift *fKqj 
t fa w wit wafer Pish <sr a* aq3 anrit wit art 
art a« srgrt 3 a3)«r aart art I i 

rt a? 3*3 w 3r? itar t fa «w arca 3; it3 513 3 
tfcqt w 5rr«r «mir «r <tr & aV «mf anr tfrtt artrcm 
it am st, w w ft*ta 3 saara rt ?| i 

wr t»j Praia at aart 3 fa3 art a, afaja an afqg 
filar at saaar swat maraa; i ? <r? *n; an t at nr35 t 
£?t 3 aarer ifat 1 1 qaa crt art agar 3 at feat a* 
fear t fa w aigrt faatr qgr ago; *ft w Praia 3 3ttfir 
m r «q aaar 1 1 f 
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wm 5» PreR a Pm 3 (suit jiaa | aj aa 
a art 3 r at arti a; 31 «fafi it a ifet ana it f fa 
aail aggat a* ai'anai aga 3 fa3 aaigq 1 1 w ara 
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■El "IPT 3 wft !pt PI frt) ft, «ft ft HK 3 ^BfBW 
I, w fropr ?t «3t <R«mt «mt Pre Star 

«fr =W?> ft « SJT 6OTI % BIT t*t ow 3*3? S creRW 
sttcit ft ft Sara td) 3*3? art wrrrat ft cw 
Kf. oN ftfaa 5?fifc73 ?3 ?r5ft l 

rm ^firql jistih* ft Ktm<? fw rl tit? sraw ft/Wl 
fl!fl>K ft Eftc tvt ii tifa? <rtRt tiefl nft ft i 

ftfroi Cok? a mft? $i ?r fan ft « »fa ulfa qfwt 
cbbt nor r 1 Btfftfen ftttR ft ftTcoi ft ®f?r* c mu 
train "rta »fttl tro taro »ro 1 1 ftfrl ?1 aw? rrttO 
,«h ?«¥t <p aft ft zapi s>7 Ft ft <wn ftft >>ft ' i 
tft stjtjrcirft Pf ta Proa S rorar sr=i ?*ft ft faft 
■nt trw't swt trrrr fan: tifa flWJt* fat Pol l 
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^wr st^rer— firirsft st ftm 
■Jta, Ssfffii, sRRra? sfh tEw, wlite sto &rp?lff, ahft 
si ara sot, ott 5ri) s!k *ss) far? fas ssrc % sigut 
* alKlTTST (RUT i 
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tfwt wwtR- jfstt)j-R 

tftra^B s!i siawl st foiur, sItosxr ofisr, crafts 
sfufashi aira^R sfttAsil st mla, w ste l 
% 1«-W 

•ftm warn — TfaS? 

§? t^^r, SrStI ah qtmai Safi an? a 

sit sis, itn^fis fly? ^a%i5RiSslfllTT,qT5T»iTgias^ 
si fim, SRiR % w, nfsm als Sailt, iRiTfes nfR, fri 
^fcs SsjbtR ^iRIis tarsTR atawSit, silstzRfin 
st' 1 , ft5T?1an^fi* rnwa, fisrtorc alt aas 3s ttys 
- wsws wh 3as! g i.w i asm 
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ntW'JTt i z<ifi mwt, ttfcVnq, Vtifl $q >fl wutt, rr 
■pt eh anti iriw fipitei h)S*M, ti'tfo elt s»tch 
tqftrprt l 
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*tn «TBiB -3sn?fil* ufafR 
nfeirt e%n cfmn eh: fijejw, mtet n bt? 
tnrtq eh jshi wihm, »eitew hl5m * <n 
;n1r ^?n, mlrthl iffo eh rmqtnh) &e *pt, <Sii 
*hi, fur qS-i ch i>t*. Ibt * 1 f 1«, eh fufst 
bibb hftwt <!«-.» tiifaii fcr hi* hfcrt tr 
tee hi* ffhn, fw fvra hteizil *1 1*11, nto B 
CbIh Util ih-i *i we ih« vm *i1 *i hw 1 
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$n % iSfxrtl % agmx as, §e Htw I 
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}fent an^a ml Sjwftwt) stfealuSs'ca) SjpafftrrqT 
Astiftfiq f&af'rer, ^jtrsfa ftafqsf, aaOTH >t$fail 
Kjjtsnifim a-ii-a n, z^lr <ak toils ton «fa rrq!) aami 
toa % tolfTra «ra to) < 6 T Pro sTjfetia fton, §qq tfjt- 
di/f •TTST^flFTnn qr^afau qM'Ri*. is?, ajf^a 

aiVswilqSi atfi)#TT$eaa 1 ^S5T5wsfir<&toRi 
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<top qp?>r a ot£i CT^nr ? «ar% •£ $f3, ara-s to 
qai^ to ( ftqitoto qPi aty^rr q^lci I 
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pra?w, sfc te-erer, ftu fee rbtc % ttfm, mi » fan 
sp i (u.— (c£ 

•etwn w*5Ttt-Htfe; cemms; 
ftsr B um % (WM % rrxtez timnw n aet mil * 
am, grtr wifa 5«rc S mi ular «tw } l 
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I‘ra b im % ifra! jbo, au *1 cala 5«A»1 Ufa i 
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«— \fiii asfatj 

mifc^iij, 5«fnr,>i*?Hr tafia, nil ;nf;e BaV-m 
tafia, fee b mu <e <MMI «it emtase me VI dfa i 


wune B-Vtet stfefan 

floTn <t fc« b <roftpn e au it p m3 * sbit i 

Hl-llr 

feu b bob % efteel <> ma3 at b tr>J sum <1 | 





vfeqr fr 

qg«t p pi 35<1 tm* itga 1 1 asiftit 
St sa as (tare ftu i trofa m am wn it *ts 
tn^o asm "artil ft ft safes sar skit i ft js % H 3 ”i 
at main ssit w aieft i <a s^a it sum* gait 6 gfl 
W1 l <J sits 'ik H3°il il snai? at mfaiilur Hsril ? asn 
115a aril mil fa?ras sit* 3a it amt fc s-tfit_ssil aft 
1!) sit* srama amir ft at 55 sn itnit i «i{ w faira 
ms* % st 8 mg 8 a 
grat l limit ra 
araal* s*il ? 1 sail sms in* jt sfii iWt t ) 
«n <ts wst saft $h % v.\ s* JTOtfl I a) fesj<r ail 
wrarstpl gait tStswifi \ 1 sail ssais smitSt % srst ah 
itaaaiir % s$a ilii it g its e*8 % war its aflf& «flrl jt 
trail spftti 

*«? saiftit a *s am s* firms ftm ft as am matt 
fsait aril 5: it snnr* tfl §i) «n b¥ i safes \m) 
0 snlirsK jot I « as uakfl <ta it 1 oh oiIto*I s9 




to rro wft'TO art R *8 fm, «5>r silt t tail 
m| snfroiil ^ haw ax t« fttisfl dla buh jf i 
n Wrfi <*( xn am ar m *1> a <1 ft Tt fain 
rw nan vfs aim farm bis bhtt Rurfl tfl <n tt 
errmnr, m<fl a 1 ?* nVl ^l'~ tot a? cm «m | 
tafl Ifni iltnr R awl si?i <l war* at ftwft al 
m R m?a ftr-rt *in { fan fl* mn m& a> i ( r{ 
m ti : )lmi foam uSto (Atrial) fl fl giro 
« nr l an? fl mrlfni At I a* fl i«*»i ifw a^ftfer 
*i win fl mfl «n tjjwO } w? at flt fW) tthi^ fl n- 
iirfl i a* m sbS t.«fl *1 mu aim *ial I v) tan <fn) 
fl trUJ aitf | on a* wan m*fl tapl ti frofl at "itl 
fl itob ail m vr |Grunod) at fni «rm { i rrt hi 
fwsfla) «i! «<r!fl|f«m£) aRmliraT* twnertra 
rfl rjfl fl »?)t liai mtw i Ssi fta fl» tfljrali 
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a* ^ trotr pptl B!) silt ^t 9 4 

Bo n qrptlga (Microphone) $ pit b?b pt9 t 

til ft; ptbtb ?t fiatfl # to! 9 btoii 1 1 

Bo $ ^mrftet ( Transmitter ) b! silt tfset fOT 4 
<ttf fit ifi'fTs! wt: $ stb ftasfl ^1 TO tent «Tift 1 1 
a* v tcfctsr atr 9 tfrai <! wet ( f^reft it eit B?5E- 
<pdl «ft-h wr 9 stsr ttal t 1 

Bo $ fltflfan tjfte (Receiving Aerial) ftmfl Btr 
tar 9 4(941 % ?ro a? ■St rttr war t i 
bo * ,u pti (Earth) sfl silt 59 b war 4 
BO B tftnji firflat TO at pt B^jora) %Xn too w 
fitr arar 4 silt &TO! b 4 to il trfotmf) bbibt biht 4 i 
bo {. srrar (Apt (Load Speaker) at ft; bbto! 
>st strip 9 B^srar 4 i 

SBt4 Sqtf9 t felt (9 SB STB Bl SITBtBBBT I (4 <tt4l 

pi bib; a 4 a <9 Btras l tS 4 fe sit pi 41 tr 9-4 
ai <w fa 9 a to % pb 9 Big 9 9 fist gstnr 1 1 sb 4 
tfifttB ( Medium j pt alar prtto 4 1 irg Btt iflftBB 
4 i »(4 BB tet tvrB «e 1 Bra fkror 4 at s 9 Bit Piarsigart 

B 0 4 lft| 

P 3 ^B-t«f 4 B 5 fl^t«rft? 0 f 9 ii:s 9 t 3 B at 
«r a€a rs tlte I «ta ssr 9 at TO) bs 9 s !1 crtnisB,) 
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W I ft* «!?* 'll TO hTOS I ra 

to! <rc »*fi «aH) al a«( oiiiifi ara i't uiaia 2*>t 
a trfl i 
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A ft E rr« t ar *f aitfax (Crete) *tS t 
A B 0'it'W-&atwwtf»w(I’o«itivo H»HCyel»> 
«$? i 

CDK as aft* r'c <mf»r (Nr jatWr Half Cjrtn> 
art t I 

tail «rfaa n w**a at “at <n mit Oil or ON « 
tjntfsir (Ami litude) ft 

C* 3fvr it aim* <i jrn % f«aS ^ «nfta «i 
<1 ari) wan <W1 ftail s'iis.'al (Frrqucnrv) «i X i 
Ttttnj— »ft an iSfe-T it 015 eilftn I al sail rr 
tsn ral Traaft aatr eit'tn «Fs if*-* it 1 

At E aa <a wS tr fr-a ( i\«tx 

UeogOjj v9t fiai! ir« if* canxfcju trta «9 ti 
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(war* <1 x ) 

aawm -afc wara ail wa ril ri'fn'a'I at airftw afa 
fife-* I sk 3 b<I Sa ffcr >m5 ss I ai aarii w^it aat 
friti 

wpn*=l 00x1 1=1 100 .Jr Ufa ft ft** 
ttpr ^a (Damped Wave) 3* war at «t;a f faeat 
fttprikl* tear «t t?r fl I &ar faa a» 
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w-tia-a %a ( Undamped wave >38 «p <| 
I f«a*r 6.a<a <^r ana* *\ i 
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war* tfta irerc <1 fritf i 

ij flarsT* 
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aterara— aft $5 p? atnft < asi *ffa( Specoh ) « 

war- i?t tint aril it STmat aft ait war *rr 13^ 
(Sfosto) at. a { 1 r >5 0* « <nsr urn I 
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aftt— aft put arfUt *«tft aft tjuarntT? 

(Not'e) *p) 1 1 ta3 &^>if=xr k trrft i <t|t» 
t)*sfl ftft 1 «>ft *p wf«**»«mr l et^o sa* ara 
*p a'ar at man 1 1 
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war? tifta j?< W X 

ana:* < 15 a rs M l ftu^ mr* ft* 
(Pilch )«? X 1 arc* S *t aSsarti v pu art I ah 


H 



I ® I 


pT*T StU 33 6 I «t BTOa aftj* 

3t m »it $1 1 pi ei^re rt ifis pm wiftm uisft stf$pdt *re 

§3 BV) t I tail stfirql TUfll (Audio Frequency) 
«lf(1 I 

3 pi ^t p £i b stftpt; ^t si ips <1 ufl-joydl 
m ei siumur it cream awt 1 1 Erptifaiu. aastr, nrq 
wa, feart, sit fk us $ n aat^ «ir e\? i 3335 

EUcfWl «t PT 3330 33T33 §1 !t33!E 3p3T3 3^1 I pj 
gm «fit E3 (Tin. her) 31 aatfesO (Quality) cr.^5f 1 1 

9 pj us ifa O faaO «itE S aam 3mft tO »h it 3 b5 
% wraps fanSuit 301(31 be 6o<<a05|e sfa srgtcifl fcatau 
m 1 1 sink fwcJ3) shr 1 6rt¥l^y *ftc 3?$tC(ft Etui 3®ft 
(1 «mtT» ^RT5 (Volume) it* pif) | 

Sound 


Spceoh Musio Noise 


Pitah Timber Loudness 
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\Ftfi ftrol ft B*m I reftrer T»fc Pm 9 ri! 
mar mm t 1 sb isifct fieri bib mlrfe 
(Fr«nUe») bt cr B'fjB f««T Pt B f T fofl «0» a' <rrr 
eiftat Obii'ott <1 mftfl I 3sft ircft bjbt 3 ttt Tift nH 
itfl Btl Isf * ♦ BB^ II iw»un3 fl efe BT BB *^T 
■rr f«r fret I rrt £n0 arft sn3 ftmt: (FI <'nlir) O 
tfl fimt f~d\ V ea« ft nr ttr bt i 33 >f 3!l nvt Be 

BIB *• BC< «Vt Bt «JBI fTBI I trt TWl If if e") 
mi BBI, BT a f*fl »fi B» irt eu Pob3 
•nil I Rbi (ft* rio o A ft fei J 1 
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wsstsfftrl wrist ultra! ssl sre aramsti sral 
ijait % sj se 8 mift i sd) iras st nuimts rl nftrar ri) 
nr fat % SJ SJ8 sml I aw fa* i}o 7 B ft fcrmsr W t I 
ft swl rara? ft ns fts wft % rrwr 3aft srisr »1 to) 
t'W w Ttfafw nmmtz rati nrft m aftfts ran 
war l rs st-pra ft sra s*a— 

i mn si we ft; sift t nr fttafiu sro uftfes 1 

* st nr it um % n? iprt r) wsr ftft 1 1 raft! 

S> ftlftfot nra sist 4WI nr ft ?? ®T=t sD nlfcsr rsft 
tilt rtfi rat si nftRs its) nr ^ r) uftfift 1 

S sl fftsr fftw rrrf nr jet <ri sraftlwK sffuft 5 1 oral 
ftlrfoi =sra srstr stsl nr Jtftftn 'sift sr& sV) rl sutft) sir 
alftur alt sdi wb nr n*f?s rift nrar fttftt nr ftfftlzs 
nrs sift «W rl 1 

s<t ftwitl rt ftun t Taft cu at at«r ftsr$tfcfl (Law 
of Eleotruity) npl ? I 

W iw % inftr ustn rt su ftst (Matter) ssit ? <31% 
at rwra < (Compound) % as ft st sr ft%ft=s (Elem 
ent) ft; as ft I 

rttuts s si sr st ft afftr ftfofti ft fast rs win 1 1 
ftfaJte nr gsc usrn sft suit 1 1 qft rwas rt ftdt 
urn 8 slur «uft a) gnr) mftn ftfftft^ nan asm si mftft 1 
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iril afifac hs* tptt rripint bV Biwimr <) 
fast jtt { i tttsft fip3la«r<ViBTN^(0(voro 
poie) «t at ptjiw bkh Bft u«m $ 

wfl 1 

* »rfiB »t rfw 54* »i «n * a 1 * w 
»1 aft <tm (Atom) | 1 

tfcfa i «-^i <n sw % *tri jw l 1 m* st&a (TV01 
on«) Blc i*n isfitq (filoetrona) 

ri*ipB mi «« *tPt Vb i- rfto 2 ja tarsi'* *fa 
aifet uri i bib t i s<j <?p» 31 % «tn) ti*t a?s 
irU lat «wt «n=t W) lion S idt fopt frt v 

jrt* 33 rw »mr J R>» &7J7 ,i$rmti>r (hmlrtVrt 1 )) 

writ J 1 


stutter 

1 
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wS m fas ft effrc sift* qg ft fftqnt 3 tR>ts 
$ I iftzt^s fflft fttq 3 rift I ^sfsre prst r aft fawtir «ir 
<n>ar I oft a risft sk sftw foe sir sqft 1 1 teg 
ft?*jtg «at Re =^k! btK tj^ft <cft i Raft ft 55 'SI Prererr 
RT Bqaf ^ qr fttft ^tpT ft staO.r'tj;'! B Raft fftCTlft BT 
<wft i 1 

qft qM ft ft 53 fts q j)-q Ptw qfttf at iftsl^ tr 
ttPre srorq star wk q$ qttf qftfftfkr bib ri srnmt I fSra 
<?tr) ft 55 sfc ftrfjks fW! ubk ft rifts ftft aft tf, at 
ftsft sxir ft ftFtjfts qr qqrq flat *Jk qttft aftkq 
■am fl siftift 1 ft<sft (ftq a» c 1 
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t t* 1 


sbu * ftrtF3 lit aft* bt 3 6 pt N»i 
ifnfi «i <tn5 to 83 1 1 «fi[ aVaRr «nl v «w * 
oV frqr «t 8, at lit ft Tftftn ftfl 8 J&TOftt cftr I b'( 
tnfafot 8 i nnlhr at* 8 3 8prjnn ft«r w 
itfi 3 «< s« t? fei «7r) <taft rnr 8 a or wl 
«ftt i^8, «k as: B=n w at* i 



ftr* ift t 

liw (Oil) <rft crtf fi * tot 2 Brit ftp rut rm» 
p Tri mttr r»2 bit bV bmi « ft j« in fit 
ini nt< 33B> tot k «Tt ft* rrt r'J ft tic a l m 

3 ft«* bp f n't | t«*t it Tire } ft fti *bb bit tV 
Sea ft?* I, Pt3 ipbSib out* r.c 1 1 hull «n k 
B-ftftt BBTH( (Ion«) 3 «n 3 eftr P «r>» 1 1 bt «ik 
ntfphecu k «pi fan ftt toito < n rif tftt 

■bito 8 8 in G~? vi rf’srt 7 fnfc Btm 
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qtfitlfei snot war 1 1 ifk an fol fhft arc jro «>r 
wo: at wwn 5 , wife fi.f> jPe w iw 'fiKoi wa it % 
8y*jkn wron $1 sik o|it i w a? to st? ftajR tt n 
rsmfhs nw r*ai I a? nlfa 41 wit ?5<ft | ck wpt 
tt¥ SR S sit f% <tnl <$lil <st at? SST t ftwft *M t 
i£?«jt*8 aitfei It Wafta ieI sm oisiif "rcra rsksotkfta it 
aitfto ifl sfk awr 1 1 

hit— <si art nm-O a hr >Si hit t* fanr «usr 1 1 
otsm it mw {I atpt <w " srf<re aw w§" >ntn $ amt 
wool nrreilhit s*St I 

=ait % aft nw a sim it «% wit ? i 
? dtik , ( Series ) 

i haw ( Parallel ) 

1 ffrfM T>wn ( Senes Parallel ) 

*ria o?fi 3er w otfsho fircr a$j $ airfen fol a 
■ok osar an ft% jo; it a) hr tftfw it gjft gf 
•rcmitfl I 


— (£) — 


ftlO ae TO 



I tv J 


eft a vrli'ri fat prf n« «p{ «tr ufl JtBf't 
W k * «ntr Emm firf 51 M: tc fatt «:ti tfi ««t Vtw* !i 
Stf jl TOTT^lft 1 





tf<; ext b 1 el >uril 5>«t» *» tilt mi« smit rrm 
«rjm 3 fam«t 3W a «‘r f(vr k* rt) iir tf'of 

<rt«w a ttrf) 1 



ft* *» ^ 

*a <rt W%n \ ft Sttfjm otH M <ti * f 
«rs 1 1 «« to* a ttrfi *'ri 6 tns'i trtn ft ti <x 
BSnt /« i) «W! * Ktrc! B trat f) I r» ttr*) * ctst tft 

i'fcttr* fr£*« (i’demltl DifTctcncp) rt 5 1 1 ft 
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putil 3; stmt % toi sit fastafl atal I a% ate 
(Current Eleotrimty) ? I 

"sta (Eleotro Hotivo-Foroe) faatfl % 
as qara %t aitat fasrat qt asaaat % $s3 Masqat 
alt wtr apft I, a% sfIs 31 a*3 t i 

abreast ( CoDduotor ) at sis fsts3 ft fasatl gn 
sat a gat h%, *amRt TOtttft i i 33 <h to | 

tsgtec ( Insulator ) a? 3t3 «il fawal ■tt sa3 
stmt ft jj»h 3 *gt wist s(I 3d) at asgifot a^enat ? 1% 
atatss, aar , aioj) tuuf^ i 

sja afl at# 9;dt rtdl f st fat rastsfl ?! waft trait 3 3 
Jftpft at 3afl 3 atm star stays ererd) i I as star at PI 
tRta^-a ( RestBtanoo ) sra | i qi3s; sg 3 at faftsar 
ait sttal I fatal 3 <w at fadt 3 stfss i 

tat$ ( Unit ) «s «3! fedl ag a!) sra aa3 ait ana 
aaaar ttal 3 aa <sli a «t* pnt stays stal asdl ? fira3 
aw gwsi aa3 3 aflat sit farts, t (quantity) tttgjt ait «a 
s3; i fadt fafia am w tfstt3-s ttt^s an3 % tfiq asall 
Wif ttdl snsw 1 1 ta «iit sstf qa; sjnfsa; fasst am 
sftw (Ohm) si3 ftyss fast I ssfaqss any <tl«fia3m 
a*H t 
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Tto finrfr e=£s''i' qr cm sit i 

t*5 ? C=S«>r e'l q'Hrf *, it«m <p rFq^i s 1 1 
?esjarc fsa trtii *r tfiro^c ?• ctm i i ra*i «rr ■nJ 
< ft: kb ina w .re froa sr? fwn r'ri 
& *ie gar ) i 

»^<i)rrTt pm am iwfmr (Arapore) i I <nr 
asabrel fsept i «! t?« t*<( pacta. osteatta cSs 
ertfaatmitoa'* i 

tJt*rt aft mf— re tart a? am eta ( Volt ) 1 1 
a* tffiz 30 ctoI at apt I »t a* otpj % iheiw 9 9 
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